Mean values and standard deviations for Po2, Pco2 and pH in 12 patients 20 min after beginning 20 minafter end 45 min after end Before operation ofoperation ofoperation ofoperation Po, (mmHg) 86-7±10-5 106-8±15-7 75-2±8-1 80-1±6-1 Pco2 (mmHg) 36-0± 5 0 50 3± 6-4 43-4±5t3 39 4±4-9 pH 7-38 7-28 7-31 7-33
were not applied for saline-blood gradient or patient-electrode temperature differences, nor for barometric pressure. Radial arterial blood samples were taken twenty minutes after the induction of anesthesia and also twenty and forty-five minutes after the completion of surgery.
Results: The mean values for Po2 and Pco2 (together with standard deviations) and pH found in the samples are given in Table 1 . Statistical analysis of the oxygen and carbon-dioxide tensions showed that, compared with their preoperative values, oxygen tension was significantly higher during operation (t=3-45, P<O0O1) and just significantly lower twenty minutes after anmsthesia had been discontinued (t=2-6, P< 0-05). Carbon-dioxide tensions, compared to resting values, were very significantly raised during operation (t=5 8, P<0001) and still significantly raised twenty minutes after operation (t = 3-15, P <0 01). Forty-five minutes after operation neither oxygen nor carbon-dioxide tensions differed from their pre-operative values.
Discussion: The raised arterial oxygen tension during operation is to be expected in view of the high fraction of oxygen in the inspired gases (approximate Pio2=225 mmHg). However, the lowered pH and raised Pco2 values at the same time indicate that some degree of hypoventilation existed during operation. Twenty minutes after operation significantly lowered levels of Po2 and pH, together with a maintained elevation of the Pco2, point to a continuing hypoventilation after anxsthesia had ceased. The under-ventilation was largely corrected forty-five minutes after the patients had returned to the ward. It is likely that the immediate post-operative figures result from the absence of surgical stimuli in sedated and still anaesthetized patients and that the later improvement in ventilation follows a return to lighter levels ofconsciousness. It should be pointed out that, though the variations in oxygen and carbon-dioxide tension are significant statistically, the absolute valueswith one exceptionwould not give rise to clinical concern. The mean Po2 of 75-2 mmHg in the immediate post-operative period can be considered too low. The administration of 40% inspired oxygen for the first hour after operation seems to be indicated for ophthalmic patients. The introduction of droperidol for so-called neurolepsia led us to give this drug a trial in 95 cases: although results were good in 97 % of cases, the development of a panic state in 2 patients led to its abandonment. Since then we have reverted to a modification of our previous method, using morphine instead of pethidine in the pre-operative sedative and phenazocine intravenously in the operating theatre. The results have been so satisfactory that this paper is really a plea for the rediscovery of morphine in preference to the newer opioids.
Section ofOphthalmology with Section ofAnaesthetics 1283 Our present technique employs morphine (5-10 mg), promazine (30-50 mg) and promethazine (30-50 mg) intramuscularly one and a half hours before operation, and phenazocine (1-2-3 mg) intravenously five minutes before surgery begins. This technique has been used in the last 100 cases in which heavy sedation has been employed; the excellent results are analysed in Table 1 Grinstead) said he deprecated the use of endotracheal antesthesia for all types of intraocular surgery. However, should it be considered obligatory, he suggested that blind nasal intubation, a technique once widely used and now fallen into disuse, offered many advantages. He agreed that the main objection to general aneesthesia for eye surgery was a small but unavoidable incidence of post-operative vomiting but pointed out that patients, from time to time, were nauseated and occasionally vomited while being operated upon under local analgesia; the liberal use of antiemetic agents had reduced post-anaesthetic vomiting to a passive regurgitation. He stressed that when neuroleptanalgesia was used the dissociative component droperidol could produce a panic state and that other agents should always be used with it to suppress this.
Dr Eric Goldsmith (London) said that in view of the adverse effects of suxamethonium on the intraocular tension in eye surgery he had for many years trained himself to use gallamine for intubation, with controlled or assisted respiration during the operation. Intubation offered no difficulties.
Last year he had carried out an investigation on suxamethonium and gallamine in relation to intraocular tension, using a Schi0tz tonometer for that purpose, with instructive results. There had been 120 patients, divided into three groups of 40, and their tension was measured during four different phases. He pointed out that, whereas the tension usually rose after the injection of suxamethonium, this effect was never evident after the administration of gallamine. A similar rise was observed following endotracheal intubation. In both instances the tension returned to normal levels within five minutes. If, however, topical analgesia to the trachea was applied, intraocular tension remained constant or showed even a slight fall.
Dr K Bryn Thomas (Royal Berkshire Hospital, Reading) took exception to the description of neuroleptanalgesia as heavy sedation. It was a satisfactory technique if small doses of drugs were used and if they were given intravenously.
Mr A G Palin (Bristol Eye Hospital) considered that hyphaema in the post-operative period was not directly related to the type of anesthesia used but was mainly due to differences in surgical technique.
Mr J E H Cogan (Kent and Sussex Hospital, Tunbridge Wells) drew attention to the fact that he himself had given the first intravenous anesthetic in the United Kingdom and that for an eye operation (Lyle & Fenton 1934, Brit. med. J. ii, 589) .
Dr Ian Jackson (St Bartholomew's Hospital, London) said that for many years suxamethonium had been used to facilitate intubation for the majority of eye cases. The increase it had produced in intraocular pressure had, however, had no adverse effect on the subsequent surgery. Moreover, it was important to remember that with any perforating injuries to the eye considerable danger could arise from the expulsion of intraocular contents.
Mr Nigel Cridland (Portsmouth) pointed out that a head-up tilt of the table lowered the intraocular pressure under general anesthesia. Also, an air bubble in the anterior chamber at the end of an intraocular operation acted as a cushion to absorb changes in the volume of the intraocular contents; the incidence of iris prolapse after cataract extraction was reduced to one-ninth by this simple manceuvre.
Mr R A Burn (St Mary's Hospital, London) said that the intraocular pressure fell at once to zero as soon as the anterior chamber was opened. It was not, therefore, of any importance in cataract extraction. The tone in the extraocular muscles, however, was of great importance and he asked if the rise of extraocular muscle tone after injection of suxamethonium described by Dr Kaufman could be abolished by retrobulbar injection of local anesthetic. Dr Kaufman remarked that preliminary studies suggested that prior retrobulbar injection of local anesthesia reduced the intensity and duration of the increase of muscle tension after suxamethonium. He had no experience of the use of retrobulbar injection to abolish the increase in tension after the administration of suxamethonium.
